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PACKAGE INTENDED TO BE USED TO TRANSPORT OBJECTS 
WHICH ARE STERILE OR TO BE STERILIZED 

BACKGROUND OF THE INVENTION 

The present invention relates to a package 
intended to be used to transport objects which are 
sterile or to be sterilized, to a process for 
manufacturing this package, to a sterilization and 
decontamination process using this package, and to the 
use of this package in a sterilization and 
decontamination process. 

The package according to the invention may 
especially be used to transport syringe components, 
particularly syringe bodies intended to be filled 
subsequently by an active product or a medication. 

The sterile conditions, under which some steps 
of handling or transporting objects intended for 
medical use have to take place, are very restrictive, 
in particular in the pharmaceutical industry. It is 
therefore very important to produce packages which are 
compatible with such requirements. 

____ in the rest of the descri ption , mention wil l be 
made of a selectively leaktight material which needs to 
be defined. The term "selectively leaktight", as used 
in the present description and in the claims, means 
that the material is designed, in terms of structure, 
so as to control any exchange on either side of said 
material, and thus especially from the inside of the 
package to the external environment thereof. This 
means, inter alia, that the package is leaktight, 
individually or in combination, to contamination by 
microorganisms , bacteria and/or biologically active 
material, which may come into contact with the package 
during its handling, while remaining permeable to a 
sterilization gas, for example of the ETO (ethylene 
oxide) type. 
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DESCRIPTION OF THE PRIOR ART 

It is known to place objects which are sterile 
or to be sterilized into a plastic box, then to fasten 
a covering sheet made of a selectively leaktight 
material over this box so as to seal the latter, to 
place the package thus formed into a second package 
comprising a window closed by a sheet made of a 
selectively leaktight material, and to sterilize the 
unit as a whole with a gas of the ETO type. The package 
sterilized in this way is placed in a box, for example 
made of cardboard, for dispatch; at its destination, 
the cardboard box and said second package are opened, 
then said package is decontaminated and opened. 

In the case of syringe components, it is known 
to use a box especially made of a polystyrene and a 
covering sheet made of a material marketed under the 
trademark TYVEK® by DuPont de Nemours. This material is 
based on HDPE (high-density polyethylene) filaments, in 
particular bonded by means of heat and pressure. 

Document US 6 2 63 641 describes such a package 
further comprising a layer of a material which could be 
polyethylene, foam or plastic, this layer resting on 

the o bje cts contained in the package. _ 

For said second package, it is known to use a 
plastic bag, the sheet closing the window included in 
this bag also being made of "TYVEK®" . 

At its destination, after removing this second 
package, the box is exposed to a decontamination gas, 
for example, to hydrogen peroxide vapor, so as to 
decontaminate it. This exposure is carried out in an 
airlock or a tunnel for routing this box to a sterile 
region . 

This type of decontamination is well suited for 
certain uses, especially for the decontamination of 
packages containing syringe bodies, as mentioned above. 
However, the applicant noticed that in some cases, 
there were undesirable interactions between the objects 
contained in the package, particularly syringe bodies, 
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and the products with which these objects are then in 
contact, in particular active products or medications 
subsequently filling the syringe bodies. 
SUMMARY OF THE INVENTION 
5 The invention aims to overcome this 

considerable drawback. Its objective is therefore to 
provide a package for objects which are sterile or to 
be sterilized, which can be sterilized by means of a 
sterilization gas, for example of the ETO (ethylene 

10 oxide) type, and which can be decontaminated by means 
of a decontamination gas, for example, by means of 
hydrogen peroxide vapor, without there subsequently 
being undesirable interactions between the objects 
contained in the package, particularly syringe bodies, 

15 and the products with which these objects are intended 
to be in contact, in particular active products or 
medications subsequently filling the syringe bodies. 

In other words, the invention aims to provide a 
package which is effective with regard to possible 

2 0 penetration of the decontamination gas, for example, of 

hydrogen peroxide vapor, during the decontamination 
process without significantly reducing the ability of 

this package to b e sterilized by means of a 

sterilization gas . 
25 The objective of the present invention is also 

to provide a process for producing this package. 

Another object of the present invention is to 
provide an improved sterilization and decontamination 
process, using said package. 

3 0 The package in question comprises, in a manner 

known per se, a box intended to accommodate objects 
which are sterile or to be sterilized and a covering 
sheet made of a selectively leaktight material, 
fastened onto the box so as to seal the latter in a 
35 leaktight manner . 

According to the invention, the package 
comprises at least one layer of a material forming a 
screen which is at least partial with respect to a 
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decontamination gas, for example, with respect to 
hydrogen peroxide vapor and/or able to absorb a 
decontamination gas, for example hydrogen peroxide 
vapor, this layer having a shape and dimensions such 
that it can be placed in the box along the covering 
sheet and that it lies, in this position, above the 
objects contained in the package, said layer or layers 
or the objects being mobile between a diffusion 
position, allowing unrestricted diffusion of the 
sterilization gas over, between and possibly within the 
objects, and a nondif fusion position, enabling 
restricted, or even prevented diffusion of the 
decontamination gas, for example, of the hydrogen 
peroxide vapor over, between and possibly within these 
same objects and in that it further comprises a plate 
or a grid provided with projections, shaped in order, 
in said diffusion position, to allow unrestricted 
diffusion of the sterilization gas over, between and 
possibly within the objects, and, in said nondif fusion 
position, to restrict or prevent diffusion of the 
decontamination gas, for example of the hydrogen 
peroxide vapor over, between and possibly within these 
same objects. _ ' 

The process according to the invention for 
manufacturing this package comprises the steps 
consisting in: 

-using at least one material capable of forming 
a screen which is at least partial with respect to a 
decontamination gas, for example, with respect to 
hydrogen peroxide vapor; and/or capable of absorbing a 
decontamination gas, for example, hydrogen peroxide 
vapor , 

- making at least one layer of this material, 
while choosing the shape and the dimensions of this layer 
such that the latter can be placed in the box along the 
covering sheet and that it lies, in this position, above 
the objects contained in the package, and 
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- making a plate or a grid provided with 
projections shaped in order, in a diffusion position, 
to allow unrestricted diffusion of the sterilization 
gas over, between and possibly within the objects, and, 
5 in a nondiffusion position, to restrict or prevent 
diffusion of the decontamination gas, for example of 
the hydrogen peroxide vapor over, between and possibly 
within these same objects. 

The invention also relates to the use of the 

10 aforementioned package in a process for decontaminating 
this package by a decontamination gas, for example, by 
hydrogen peroxide vapor. 

The applicant in fact noticed that hydrogen 
peroxide residues were found on the objects contained 

15 in the box when the sheet made of a selectively 
leaktight material used for its permeability to the 
sterilization gas was not sufficiently leaktight to the 
hydrogen peroxide vapor, as proved sometimes to be the 
case with " TYVEK® " used alone, as a covering sheet, and 

2 0 that these residues were the origin of the 
aforementioned undesirable interactions. The 

interactions occur all the more in the case of the 
syringe body, since said residues accumulate in these 
syringe bodies because the hydrogen peroxide vapor are 

2 5 heavier than the air contained in the package. 

The invention provides a solution to this 
problem, if not totally, at least to a great extent, by 
providing at least one layer forming an at least 
partial screen against a decontamination gas, for 

3 0 example against hydrogen peroxide vapor, and/or capable 

of absorbing a decontamination gas, for example, the 
hydrogen peroxide vapor, which might remain in the box 
at the end of the decontamination process and at least 
a plate or a grid provided with projections shaped in 
35 order, in a diffusion position, to allow unrestricted 
diffusion of the sterilization gas over, between and 
possibly within the objects, and, in a nondiffusion 
position, to restrict or prevent diffusion of the 
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decontamination gas, for example of the 

hydrogen peroxide vapor over, between and possibly 
within these same objects. 

The expression " at least partial screen" means 
5 that the role of this screen is to limit, if not to 
prevent, the penetration of a decontamination gas, for 
example, of hydrogen peroxide vapor, into the package 
or the exchange of this gas or of this vapor between 
the inside and the outside of the package. 
10 Said layer or at least one of said layers may 

be attached to the covering sheet, especially by 
adhesive bonding or welding; this or these layers are 
then dimensioned so as to define, on the covering 
sheet, a peripheral region for fastening this covering 
15 sheet to the box. 

Said layer or at least one of said layers may 
also be simply arranged on the objects placed inside 
the box, prior to sealing the covering sheet, or on 
supports provided for this purpose, or on a part for 
20 positioning the objects, placed in this box. 

The package may also comprise at least one of 
said layers attached to the covering sheet and at least 

one other of said layers arranged inside the box. 

Preferably, the package comprises several 
25 layers of material in order to form said screen. 

The layers may then be identical from one layer 
to the other. Together, they form said screen and/or 
make it possible to obtain the desired absorption of 
the decontamination gas, particularly of the hydrogen 
3 0 peroxide vapor. 

These same layers may also be different. In 
this case, the package may comprise one or more layers 
able to form said screen and one or more layers able to 
carry out said absorption. 
3 5 According to one possibility, the layer or 

layers able to form said screen are shaped in order to 
define, when they are in place in the box, one or more 
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lateral or peripheral openings or interstices between 
their edges and the walls of the box. 

These interstices or openings allow the 
sterilization gas to diffuse but strongly restrict the 
possibility of the decontamination gas, for example, of 
the hydrogen peroxide vapor being introduced into the 
package during the decontamination process. The 
duration and the operating conditions of this 
decontamination process are in fact clearly less 
restrictive than those of the sterilization process 
since, in this decontamination process, it only 
involves sterilizing the outer surface of the package. 

To make interstices, said layer or layers may 
have smaller dimensions than those of the box, such 
that they define one or more interstices between their 
edges and the walls of this box; in order to make 
openings, this or these same layers may comprise, at 
their edges, notches and/or cutouts in the form of 
pegs . 

Preferably, the package is shaped such that 
said layer or layers, or the objects contained in the 
package, are mobile between a diffusion position, 
allowing unrestricted diffusion of the sterilization 
gas over, between and possibly within the objects, and 
a nondiffusion position, allowing restricted, or even 
prevented diffusion of the decontamination gas, for 
example of the hydrogen peroxide vapor over, between 
and possibly within these same objects. 

The sterilization and decontamination process 
according to the invention then comprises the steps 
consisting in: 

- placing the package in the diffusion position 
during the sterilization process; and 

- placing the package in the nondiffusion 
position during the decontamination process. 

According to a possible embodiment of the 
invention in this case, the package is shaped such that 
said layer or layers and/or the objects go from the 
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diffusion position to the nondiffusion position by 
gravity depending on whether the package is placed in a 
first position corresponding to the diffusion position, 
or whether it is placed in a second position, reversed 
5 with respect to said first position, corresponding to 
the nondiffusion position. 

The sterilization and decontamination process 
according to the invention thus comprises steps 
consisting in: 

10 - placing the package in a first position 

during the sterilization process, in which said layer 
or layers and the objects are in the diffusion 
position, such that this layer or these layers restrict 
only moderately, or even not at all, the diffusion of 

15 the sterilization gas over, between and possibly within 
the objects; and 

- placing the package in a second position 
during the decontamination process, in which said layer 
or layers and the objects are in the nondiffusion 

20 position, such that this layer or these layers 
restrict, or even prevent, the diffusion of the 
decontamination gas, for example, of . the hydrogen 
peroxide vapor over, between and possibly within these 
obj ects . 

25 Said layer or layers can simply be mobile 

between a position of noncontact with the objects, 
corresponding to said diffusion position, and a 
position of contact with the objects, corresponding to 
said nondiffusion position. 

3 0 The package comprises a plate or a grid 

provided with projections, shaped in order, in one 
position with respect to the objects, to allow said 
diffusion and, in another position with respect to the 
objects, to restrict or prevent this diffusion. 

3 5 According to one embodiment of the invention, 

the package comprises two layers of the material 
marketed under the reference "TYVEK® 1073 B" by DuPont 
de Nemours . 
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According to another embodiment of the 
invention, the package comprises two layers of medical 
grade paper, especially made of a material marketed 
under the names " STERI SHEET® » , "PROPYPEL®", 
5 »' ETHYPEL® " , "ARPEEL®" , " TALTER® " or 11 TRANS PEL® " by 
Arjo Wiggins. 

According to yet another embodiment of the 
invention, the package comprises two layers, one of 
which is made of a material marketed under the 
10 reference "TYVEK® 1073 B" by DuPont de Nemours and the 
other is made of a medical grade paper, especially made 
of a material marketed under the names » STERI SHEET® " , 
" PROPYPEL® 11 , " ETHYPEL® " , " ARPEEL® 11 , 11 TALTER® 11 or 
"TRANSPEL®" by Arjo Wiggins. 
15 According to yet another embodiment of the 

invention, the package comprises two layers, one of 
which is made of a material marketed under the 
reference "TYVEK® 1073 B" by DuPont de Nemours and the 
other is made of a material marketed under the 
20 reference "TYVEK® 2FS 11 by DuPont de Nemours. 

According to yet another embodiment of the 
invention, the package comprises two layers, one of 
which is made of a material marketed under the 
reference "TYVEK® 2FS" by DuPont de Nemours and the 
25 other is made of a medical grade paper, especially made 
of a material marketed under the name » STERI SHEET® » , 
" PROPYPEL® 11 , " ETHYPEL® " , "ARPEEL® " , " TALTER® " or 
"TRANSPEL®" by Arjo Wiggins. 

In both cases of using "TYVEK® 2FS", the smooth 
30 side of this material is preferably placed in contact 
with the objects contained in the package so as to 
restrict the access of the hydrogen peroxide vapor to 
the objects contained in the package, particularly to 
the internal volumes of these objects as in the case of 
35 a syringe body. In this case of a syringe body, the 
layers of "TYVEK® 2FS" rest against the proximal ends 
of the syringe bodies, that is to say those away from 
the ends accommodating the needles. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For its proper understanding, the invention is 
again described below with reference to the appended 
schematic drawing, showing, by way of nonlimiting 
examples, several possible embodiments of the package 
to which it relates. 

Figure 1 is a view in longitudinal section 
according to a first embodiment, in the reversed 
position in which the package is placed during a 
process of sterilizing this package by means of a 
sterilization gas, especially of the ETO (ethylene 
oxide) type; 

Figure_2_is a view similar to figure 1, in an 
unreversed position in which the package is placed 
during a subsequent process of decontamination by means 
of hydrogen peroxide vapor; 

Figure 3 is a partial view in longitudinal 
section according to a second embodiment, in the 
reversed position in which the package is placed during 
said sterilization process; and 

Figure 4 ^ is a view which is similar to 
figure 3, in an unreversed position in which the 
package is placed during said subsequent 

decontamination process. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

For simplification, the parts or elements of 
the first embodiment which are identical or similar in 
the second embodiment will be denoted by the same 
numerical references and will not be described again in 
detail . 

Figures 1 and 2 show a package 1 used to 
transport syringe components, in particular, in the 
example shown, syringe bodies 2 intended subsequently 
to be filled by an active product or a medication. 

The package 1 comprises a box 3, a covering 
sheet 4 sealed onto the box 3, a platen 5 not fastened 
to the box 3 and having barrels 12 which allow the 
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syringe body 2 to slide freely within them, a layer 6 
made of a selectively leaktight material, for example 
TYVEK®, and a plate 2 0 located between the layer 6 and 
the sheet 4 . 

5 The box 3 is made of polystyrene and comprises 

a peripheral flange 10 enabling the sheet 4 to be 
sealed. The flange also forms an upper shoulder 11 for 
accommodating the platen 5. 

The covering sheet 4 is made of "TYVEK® 10 73 

10 B", a material marketed by DuPont de Nemours, based on 
HDPE (high-density polyethylene) filaments bonded 
especially by means of heat and pressure. This material 
is "selectively leaktight" in the sense that it is 
sealed to contamination of the inside of the package 1 

15 by microorganisms, bacteria or any other biologically 
active material, while remaining permeable to a gas for 
sterilizing the inside of the package 1, for example of 
the ETO (ethylene oxide) type. 

The plate 2 0 is thermoformed and has 

20 projections 21 in the form of ribs and/or pads. It also 
comprises a lateral skirt 22 terminated by a rim 23 
lying parallel to the plane of the plate 20, the height 
of this skirt 22 being in particular less than the 
distance separating the face of the plate 5 turned 

25 towards the sheet 4 from the inner face of this 
sheet 4 . 

In practice, a platen 5 comprising syringe 
bodies 2 is placed in the box 3 and the layer 6 is 
placed on top of the syringe bodies. The plate 2 0 is 

30 placed on the layer 6, the projections 21 turned 
towards this layer 6 and the covering sheet is sealed 
onto the box 3. The package 1 thus constituted is 
placed in a second package formed by a plastic bag 
comprising a window closed by a sheet made of "TYVEK®", 

35 and the entire unit is placed in a cardboard box; next, 
this unit is sterilized by a gas of the ETO type, the 
package 1 being placed in the reversed position, shown 
in figure 1, during the sterilization process. 
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After dispatch, at its destination, the 
cardboard box and said second package is opened, then 
the package 1 is decontaminated. In order to do this, 
this package 1 is placed in the nonreversed position 
5 shown in figure 2, then it is exposed to hydrogen 
peroxide vapor in an airlock or a tunnel routing this 
package 1 to a sterile region. 

As is deduced by comparing figures 1 and 2, in 
the reversed position of the package 1 shown in 

10 figure 1, the platen 5 and the plate 2 0 move by gravity 
with respect to the box 3 until the plate 20 rests 
against the sheet 4 . The syringe bodies 2 then bear 
against the layer 6, itself resting against the 
projections 21. The syringe bodies 2 bear only at 

15 points against the projections 21 . such that their 
internal volume is not isolated from the rest of the 
internal volume of the package 1 and that the 
sterilization gas can be diffused over this entire 
volume, as shown by the arrow ETO. In this same 

20 position, the platen 5 is separated from the shoulder 
11 and the rim 23 is at some distance from the platen 
5, which also promotes the diffusion of this 

sterilization gas. _____ 

During the decontamination process, as shown in 

25 figure 2, the platen 5 comes to rest against the 
shoulder 11 and the rim 23 comes to rest against this 
platen 5, which makes it possible to restrict, or even 
to prevent, the diffusion of hydrogen peroxide vapor 
inside the volume defined by the plate 2 0 and the box 

30 3. The layer 6 rests against the proximal ends of the 
syringe bodies 2 and contributes to limiting the 
possibility of these possible vapor entering the 
syringe bodies 2 . 

In the second embodiment shown in figures 3 and 

35 4, the plate 20 is in the form of a grid, that is to 
say it comprises a plurality of openings between the 
projections 21 which it comprises, and has no lateral 
skirt 22 or rim 23. 
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In this case, the package comprises a flexible 
nonporous layer 8 as a replacement for the layer 6, 
between the syringe bodies 2 and the plate 20. This 
layer 8 rests, during the sterilization process (cf. 
5 figure 3) , in the spaces defined between the 
projections 21, such that passages exist toward the 
inside of the syringe body 2 in order to allow the 
diffusion of the sterilization gas into these bodies 2 . 
During the decontamination process (cf. figure 4), the 

10 plate 2 0 bears against the proximal ends of the syringe 
bodies 2 and thus keep the layer 8 pressed against 
these proximal ends, which makes it possible to 
restrict, or even to prevent, the diffusion of the 
hydrogen peroxide vapor inside the syringe bodies 2 . 

15 Thus, from the above, it appears that the 

invention provides a decisive improvement to the prior 
art, by providing a package which is effective with 
regard to possible penetration- of a decontamination 
gas, for example of hydrogen peroxide vapor, during the 

2 0 decontamination process, without significantly 

decreasing the ability of this package to be sterilized 
by means of a sterilization gas; the invention also 
provides an improved process for sterilizing and 
decontaminating this package. 

25 It goes without saying that the invention is 

not limited to the embodiment described above by way of 
example, but, on the contrary, that it encompasses all 
the variant embodiments falling within the scope of 
protection defined by the appended claims . 



